Mixed lineage kinase 3 inhibits platelet-derived growth factor-stimulated DNA synthesis and matrix mRNA expression in mesangial cells.
Mixed lineage kinase 3 (MLK 3) is a recently described member of the MLK subfamily of Ser/Thr protein kinases that interacts with MAPK pathways. The aim of this study was to test the potential interaction of MLK 3 with signaling pathways stimulated by PDGF in rat mesangial cells. We have established a stable cell line expressing human MLK 3 in rat glomerular mesangial cells. The effects of PDGF on proliferation and matrix mRNA expression were examined. In control (vector-transfected) mesangial cells PDGF increased [(3)H]-thymidine incorporation significantly in a concentration-dependent manner. In mesangial cells expressing MLK 3, PDGF-induced increase in DNA synthesis was significantly reduced. PDGF also induced fibronectin and collagen I mRNA expression in control cells, the effects of which were also significantly blocked in MLK 3-transfected cells. To understand the potential interaction of MLK 3 over expression with the MAPK pathways and to examine the potential mechanism of the effects of MLK 3 over expression on proliferation and matrix expression, activation of ERK2, JNK1 and p38 were examined. ERK2 activation was increased several fold by PDGF in control cells but was attenuated significantly in MLK 3 expressing cells. PDGF did not have any effect on JNK and p38 activation, in either cell types. Using the same stable-transfected cell line, identical results were obtained on proliferation and matrix expression with sarafotoxin-s6b (endothelin receptor agonist) another potent mitogenic and sclerotic agent for mesangial cells. These results indicate an important role for MLK 3 in the regulation of growth and matrix expression in mesangial cells.